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(57) [Abstract] 
[Objective] 

It possesses elastic reco very * tenacity % heat resistance and 
flexibility which are superior, it offers the thermoplastic 
polyurethane resin composition which is superior even in film 
manufacture stability. 

[Constitution] 

(A ) Specific thermoplastic polyurethane and (B ) it is a 
thermoplastic resin composition [(A ) / weight ratib=40/6 0 or 
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greater of (B )] which of the specific consists aromatic vinyl 
compound-conjugated diene block copolymer. 

(A) 3 -methyl-l,5-pentanediol component is polyester dioU 
organic diisocyanate of number-average molecular weight 
3000-8000 which it contains as the diol component and 
polyurethane which reacting, acquires chain extender . 

As for (B ), aromatic vinyl ingredient content 5- 50 
weight°/tu MFR (200 deg C s 5 kg) is aromatic vinyl, 
compound-conjugated diene block copolymer of 30 or below. 



[Claim(s)] 
[Claim 1] 

weight ratio of thermoplastic polyurethane/aromatic vinyl 
compound-conjugated diene block copolymer being 40/60 or 
greater in thermoplastic resin compositionwhich consists of 
thermoplastic polyurethane and aromatic vinyl 
compound-conjugated diene block copolymer, said 
thermoplastic polyurethane, 3 -methyl- 1,5-pentanediol 
component the polyester dioU organic diisocyanate and 
chain extender of number-average molecular weight 
3000-8000 which it contains as diol component reacting, with 
polyurethane which is acquired, at same time the said 
aromatic vinyl compound-conjugated diene block copolymer, 
aromatic vinyl compound ingredient content 5—50 weight% % 
melt flow rate (200 deg C\ 5 kg ) is aromatic vinyl 
compound-conjugated diene block copolymer of 30 or below 
and thermoplastic resin compositionwhich densely is made 
feature. 

[Claim 2] 

film 0 which consists of thermoplastic resin composition 
which is stated in Claim 1 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards specific thermoplastic polyurethane and 
thermoplastic resin composition whichconsists of specific 
aromatic vinyl compound-conjugated diene block copolymer 
and film which consists of the said resin composition. 

thermoplastic resin composition of this invention is superior 
in elastic recovery > tenacity ^ heat resistances flexibility 
and the film manufacturability. 

film of this invention shows feature of said resin composition 
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[0002] 

[ft*<D8ffi] 
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[0003] 

[HM*<»^L«fcdt-r«Sfi] 



in effective, itis useful as stretchability film. 



[0002] 
[Prior Art] 

thermoplastic polyurethane while it possesses performance 
which is superior in elastic recovery % tenacity % flexibility 
etc, is expensive resin relatively. 

On one hand, polyethylene % polypropylene > ethy lene/viny 1 
acetate copolymer > ethylene/methyl acrylate copolymer or 
other polyolefin resin and polystyrene or other aromatic vinyl 
compound resin are inexpensive by comparisonwith 
thermoplastic polyurethane. 

Then, with objective which acquires thermoplastic resin 
material which keeps property where thermoplastic 
polyurethane is superior in inexpensive, polyolefin resin and 
aromatic vinyl compound resin it blends in thermoplastic 
polyurethane, it is tried densely. 

But, when thermoplastic polyurethane and polyolefin resin 
and aromatic vinyl compound resin with immiscibility ,both it 
blended to simple, dispersed form is not good. 

Because of that, when of thermoplastic polyurethane and resin 
composition of polyolefin resin and the aromatic vinyl 
compound resin is offered to film molding, there is a problem 
that film manufacture stability is low, making thin film 
difficult. 

difficulty of this making thin film, thermoplastic polyurethane 
in case of flexible especiallybecomes remarkable. 

In addition, regarding film which is acquired of thermoplastic 
polyurethane andfrom resin composition of polyolefin resin 
and aromatic vinyl compound resin, there is a problem where 
elastic recovery % tenacity s heat resistance % flexibility or 
other performance becomes insufficient. 

[0003] 

[Problems to be Solved by the Invention] 

one of objective of this invention, it consists of thermoplastic 
polyurethane and theother thermoplastic resin, elastic 
recovery* heat resistance and tenacity where said 
thermoplastic polyurethane has and issuperior are kept, at 
same time film manufacture stability is high, it is to offer 
thermoplastic resin composition where making thin film is 
possible. 

In addition, it is to offer film where other objective of the this 
invention consists of thermoplastic polyurethane and other 
thermoplastic resin, is superior in the elastic recovery* heat 
resistance* tenacity and flexibility: 
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[0004] 

[Means to Solve the Problems] 

According to this invention, as for one of above-mentioned 
objective, weight ratio of thermoplastic polyurethane/aromatic 
vinyl compound-conjugated diene block copolymer being 
40/60 or greater in thermoplastic resin compositionwhich : 
consists of thermoplastic polyurethane and aromatic vinyl 
compound-conjugated diene block copolymer, said 
thermoplastic polyurethane, 3 -methyl-l,5-pentanediol 
component the polyester dioU organic diisocyanate and 
chain extender of number-average molecular weight 
3000—8000 which it contains as diol component reacting, with 
polyurethane which is acquired, at same time the said 
aromatic vinyl compound-conjugated diene block copolymer, 
aromatic vinyl compound ingredient content 5—50 weight%, 
melt flow rate (200 deg C* 5 kg ) it is a aromatic vinyl 
compound-conjugated diene block copolymer of 30 or below 
and it is achieved by offering thermoplastic resin composition 
which densely is made feature. 

In addition according to this invention, above-mentioned 
other objective isachieved by offering film which consists of 
above-mentioned thermoplastic resin composition. 

[0005] 

thermoplastic polyurethane generally, reacting, is acquired 
polymer diok organic diisocyanate and chain extender.but 
regarding to this invention, 3 -methyl- 1,5-pehtanediol 
component you use polyester diol of number-average 
molecular weight 3000-8000 which contains [-O- (CH 2 ) 
<sub>2-CH (CH 3 ) - (CH 2 ) <sub>2-0- ] as diol component it 
is important densely as the polymer diol. 



[0006] 

3 -methyl- 1,5-pentanediol component it possesses polyester 
diol which is used with this invention, the diol component as 
part at least. 

When polyester diol which it does not possess 3 
-methyl- 1,5-pentanediol component is used, thermoplastic 
polyurethane which is acquired is mixed with 
above-mentioned aromatic vinyl compound-conjugated diene 
block copolymer as diol component and resin composition is 
formed, as for resin composition which is acquired dispersed 
particle diameter of aromatic vinyl compound-conjugated 
diene block copolymer is large because, elastic recovery and 
intensity become the insufficient, decoy, are not desirable in 
addition regarding flexibility. 

Generally, extent whose 3 -methyl-l,5-pentanediol 
component ratio in diol component is high,because there is a 
tendency where elastic recovery, intensity and flexibility in 
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resin composition which is acquired become satisfactory, 20 • 
mole % or more of diol component are 
3 -methyl- 1 ,5-pentanediol component, it is desirable densely, 
40 mole % or more are 3 -methyl- 1,5 -pentanediol component," 
it is moredesirable densely. 

As description above, diol component in polyester diol in this : 
invention may beconstituted 3 -meHryl-l,5-pentanediof 
component and from other diol component . 

You can list diol component which is induced from for 
example ethyleneglycoU 1,3- propanediols 1,2- 
propanedioU 1 , 4- butanediol * neopenty 1 glycol s 
1,6-hexanedioU 2- methyl-l,8-octanediol s 1,9-nonanediol or 
other saturated aliphatic diol with 3 -methyl- 1,5 -pentanediol 
component as diol component which can be contained, these 
diol component may be contained 2 kinds or more. 



Furthermore, flexibility of thermoplastic resin composition 
which is acquiredinside range which does not decrease, polyol 
component of trifunctional or greater to polyester diol in this 
invention, has been allowed to have coexisted. 

As for content of polyol component of trifunctional or greater, 
5 mole % or less are desirablevis-a-vis total diol component. 

[0007] 

In addition, for example glutaric acid % adipic acid % pimelic 
acid % suberic acid s azelaic acid, sebacic acids 
decanedicarboxylic acid* 2- methylsuccinic acids 2- methyl 
adipic acids 3- methyl adipic acid* 3- methylpentane two 
acid, 2 -methyl octane diacid or other dicarboxylic acid or you 
can list dicarboxylic acid component which is induced from 
ester-forming derivative (Example :esterified compound ) as 
dicarboxylic acid componentwhich with diol component 
forms polyester diol. 

[0008] 

number-average molecular weight of polyester diol which is 
used with this invention is 3000 - 8000. 

When number-average molecular weight is under 3000, resin 
composition which is acquired becomessomething where 
elastic recovery s heat resistance % cold resistance % tenacity 
or other performance is inferior. 

In addition when this time, hardness of thermoplastic 
polyurethane becomes low, also making thin film of resin 
composition which is acquired becomes difficult in (When 65 
- 70 extent ago or less than that, in for examiple JIS 
Ahardness ). 

On one handi when number-average molecular weight 
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[0010] 

> #'J*-#*-l- v^---»Us #'J x- 



exceeds 8000; because tendency where the'melt viscosity' 
rises at time of extrusion molding of thermoplastic resin .,•>_. 
composition which isacquired such as occurs, moldability 
becomes insufficient, it is notdesirable. 

[0009] 

production method of polyester diol which is used with this, 
invention especially is notlimited. 

Therefore, as for polyester diol, method of being similar to 
known method which is used at time of producing 
polyethylene terephthalate s polybutylene terephthalate or 
other polyester. Namely it produces it is possible densely with 
melt condensation polymerization reaction which followsthat 
with ester exchange or direct esterification. 

Regarding condensation polymerization, it is possible to use 
titanium type „ tin or other condensation catalyst. 

However, when condensation catalyst of titanium type is 
used, condensation catalyst after the condensation 
polymerization and in polyester diol which is acquired 
inactivation is done, it isdesirable densely. 

thermoplastic polyurethane which is acquired by inactivation 
doing condensation catalyst, being the high temperature, 
because melt residence while having done, decrease of 
blockiness of hard segment and soft segment which happen 
gradually is controled, thermoplastic polyurethane start heat 
resistance, elastic recovery or other property which it has 
possessed is shown effectivelyregarding film which from 
resin composition is acquired with melt extrusion molding 
method. 

Method contact process of water being desirable inactivation 
is done condensation catalyst in polyester diol as method 
which, agitating with 80-150 deg C including water of 1 - 4 
weight% vis-a-vis for example polyester diol. While in 
polyester diol through water vapor, method etc which is 
agitatedwith 1 00 - 1 50 deg C can be adopted. 

In addition, it is possible, also with such as addition of kind of 
phosphorus compound which is used for catalyst inactivation 
of polyester generally to do the inactivation of condensation 
catalyst. 

[0010] . 

Regarding to this invention, uses above-mentioned polyester 
diol with alone as polymer diol, densely is desirable, but it is 
possible to jointly useother polymer diol (polyester diol etc . 
other than for example polycarbonate dioU ' polyether dioK 
above-mentioned polyester diol ) with desire. 

As amount used of said other polymer diol, they are 30 . 
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•weight % or less of polymer diol entirety ,it is desirable 
densely. 

[0011] 

Regarding to this invention, organic diisocyanate which 4, 4' 
-diphenylmethane diisocyanate^ p- phenylene diisocyanate % 
toluene diisocyanate s 1,5-naphthylene diisocyanate^ 
xylylene V-f V shear h, it can use generally with 
hexamethylene diisocyanate % isophorone diisocyanate > 
.4,4'-dicyclohexyl methane diisocyanate or other s 
polyurethane manufacture as organic diisocyanate whichis 
used, densely is known is illustrated. 

4, 4' -diphenylmethane diisocyanate is desirable even among 
these. 

[0012] 

In addition regarding to this invention, you can' use chain 
extender which it canuse generally with polyurethane 
manufacture as chain extender, densely is known. 

As said chain extender, isocyanate group (-NCO ) with 
hydrogen atom which can react at least two low-molecular . 
weight compound of molecular weight 30 0 or below which is 
contained is desirable in molecule. 

As example, you can list ethyleneglycoU propylene glycoU 
1, 4- butanedioU 1,6-hexanedioU 1, 4- bis (2 
-hydroxy ethoxy ) benzene > 1,4- cyclohexanedioU bis (;be 
-hydroxy ethyl ) terephthalate ^ xylylene glycol or other diols. 



These chain extender are used with alone, or, mixing 2 kinds 
or more. 

1 and 4 -butanediol especially are desirable even in these 
chain extender. 

[0013] 

At time of production of polyurethane, number of moles of 
isocyanate group of active hydrogen atom per mole 0.90 - 
1 .30, at kind of ratio which becomes preferably > 
0.95~1.30,using organic diisocyanate is desirable on basis of 
total amount of active hydrogen atom (hydrogen atom which 
can react with namely, isocyanate group )which polymer diol 
and chain extender have had. 

[0014] 

polymer diol> organic diisocyanate and chain extender 
reacting, you can adopt technology of urethane forming 
reaction of melt polymerization^ solution polymerization or 
other public knowledge in regard to method which produces 
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thermoplastic polyurethane. 

Even among them, melt polymerization it does substantially 
under absence of solvent, it is desirable densely, continuous 
melt polymerization method which uses theespecially 
'multishaft screw type extruder is desirable. 

melt polymerization temperature especially is not restricted. 
1 80 deg C or greater and 260 deg C or less is desirable. 

[0015] 

Furthermore, after polymerization step or polymerization, 
selecting the coloranU flame retardanU ultraviolet 
absorber x antioxidant^ hydrolysis resistance improving 
agenU antifungal agent or other various additives; glass 
fibers polyester fiber or other various fiber; mica % talc or 
other inorganic substance; various coupling agent etc 
appropriately, it is possible toadd. 

[0016] 

aromatic vinyl compound-conjugated diene block copolymer 
which is used with this invention contains aromatic vinyl 
compound component of 5 - 50 weight%, at same time melt 
flow rate (200 deg C H 5 kg ) is 30 or below. 

said block copolymer one or more> preferably 2 or more % 
contains polymer block which designates aromatic vinyl 
compound component as main component, furthermore it is 
something which polymer block whichdesignates conjugated 
diene compound component as main component one or more 
is contained. 

When aromatic vinyl compound ingredient content in said . 
block copolymer exceeds 50 weight%, because as for 
thermoplastic resin composition which is acquired, particle 
diameter of aromatic vinyl compound-conjugated diene block 
copolymer particle which isdispersed in that is large because, 
elastic recovery % intensity etc decreases it is notdesirable. 

In addition, when aromatic vinyl compound ingredient 
content is under 5 weight%, because thing or other 
undesirable which tackiness of film which was formed from 
thermoplastic resin composition increases occurs it is not 
desirable. 

[0017] 

Above-mentioned block copolymer has aliphatic double bond 
in conjugated diene polymer component. 

As said block copolymer, uses those which hydrogenated are 
not done substantiallydensely is desirable. 

With when those which hydrogenated are done substantially 
as aromatic vinyl compound-conjugated diene block 
copolymer are used, dispersed form in in thermoplastic resin 
composition of said block copolymer becomes defect because, 
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elastic recovery v intensity and flexibility of thermoplastic 
resin compositionwhich is acquired decrease, in addition film 
manufacturabiiity decreases andproduction of film of light 
becomes difficult. 

Furthermore, when hydrogenated it does, it is. connected to 
cost increase, itis disadvantageous even from economic 
aspect, it is not suited for gist of this invention 

[0018] 

When and, melt flow rate (200 deg 5 kg ) of 
above-mentioned block copolymer exceeds 30, the dispersed 
form of aromatic vinyl compound-conjugated diene block 
copolymer in thermoplastic resin composition is bad because, 
elastic recovery % intensity and flexibility decrease, in 
addition film manufacture becomes difficult. 

From point where elastic recovery x intensity „ flexibility 
and film manufacturability of thermoplastic resin 
compositionwhich is acquired especially become satisfactory, 
melt flow rate of the aromatic vinyl compound-conjugated 
diene block copolymer is 10 or below, it is desirable densely, 
they are 5 or less, it ismore desirable densely. 

Furthermore, there is not especially restriction concerning 
lower limit of melt flow rate. 0. 1 It is a or more, it is desirable 
densely. 

[0019] 

You can list component which is induced from for example 
styrene^ ;al -methylstyrene > vinyl toluene or other aromatic 
vinyl compound as aromatic vinyl compound component 
which forms block copolymer. 

As conjugated diene compound component, you can list 
component which is induced from for example isoprene s 
butadiene N 1, 3- pentadiene or other conjugated diene 
compound. 

[0020] 

Regarding thermoplastic resin composition of this invention, 
mixture fraction of thermoplastic polyurethane and 
above-mentioned specific aromatic vinyl 
compound-conjugated diene block copolymer which possess 
theabove-mentioned specific structure, is 40/60 or greater 
with weight ratio of the thermoplastic polyurethane/aromatic 
vinyl compound-conjugated diene block copolymer, it is 
important densely. 

When weight of thermoplastic polyurethane, when it is under 
40 weight% vis-a-vis the total weight of thermoplastic 
polyurethane and aromatic vinyl compound-conjugated diene 
block copolymer, it is a thermoplastic polyurethane alone, . 
comparing, becausedecrease of elastic recovery ^ intensity^ 
heat resistance or other property is large', it is not desirable. 
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weight ratio of thermoplastic polyurethane/aromatic vinyl 
compound-conjugated diene block copolymer is 60/40 or 
greater in viewpoint where elastic recovery v intensity N heat 
resistance or other property especially becomes satisfactory, it 
is desirable densely. 

Furthermore, there is not especially restriction in upper limit 
of the weight ratio of thermoplastic polyurethane/aromatic 
vinyl compound-conjugated diene block copolymer. . 

However, when thermoplastic polyurethane is many, because 
from economic aspect it isnot suited for gist of this invention, 
it stops weight ratio of thermoplastic polyurethane/aromatic 
vinyl compound-conjugated diene block copolymer in range 
of 90/10 or below, it is desirable densely. 

[0021] 

Other than using thermoplastic polyurethane and aromatic 
vinyl compound-conjugated diene block copolymer , it can 
produce thermoplastic resin composition of this invention, 
with technique of conventional polymer blend. 

for example above-mentioned thermoplastic polyurethane and 
aromatic vinyl compound-conjugated diene block copolymer , 
making use of mixer of kind of vertical type or horizontal 
type which, is usually used for mixture of the resin material it 
is produced by with batch system or continuous system 
kneading under heating the preparatory mixing after doing, 
making use of extruder v mixing roller % Banbury mixer etc 
of single screw or the twin screw at predetermined ratio. 

Furthermore, light resistance, heat resistance etc it is 
possible to add stabilizer, plasticizer. aliphatic amide or 
other lubricant, filler, antistatic agent, pigment or other 
additive in order toimprove, at quantity which does not impair 
effect of this invention at time of mixture. 

[0022] 

film manufacture method can be adopted with inflation 
moldings T-die molding or other conventional melt 
extrusion molding as method which produces film from 
thermoplastic resin composition of this invention. 

As condition of melt extrusion molding, you can adopt to 
select preferred onesappropriately. 

[0023] 

Above-mentioned specific thermoplastic polyurethane and . 
aromatic vinyl compound-conjugated diene block copolymer 
which form thermoplastic resin composition of this invention, 
just mixes to simple under melt condition, in matrix of 
thermoplastic polyurethane fine particle of aromatic vinyl 
compound-conjugated diene block copolymer can disperse to 
the uniform. 
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.*>tLT*tt<f*fl)*ffifflLfc»^T?t, SOI 
[0024] 

HIT* *J6«lc«fcy*3BW*AltMlzlftwr 

-So 



[0025] 

[BttBKMqT ^SffiJBLaHLfcKJS 50 u 

m ©7-f;uA*yftSLfcaKJtico^T»a 

£ 23 deg C. ££ 65%RH <©£ftT IC % 

ft 200mm/min T? 200%#fiSL 2 »IBfH#1-* 

cti=«fcyjB**»*Lfcfts 10 »«©Ry* 

[0026] 

[ftl] 

W(%) = [(L'-L)/L]xlOO 



Therefore, when producing film from thermoplastic resin 
composition of the this invention, film manufacture stability 
being satisfactory, furthermore making thin film is 
possibleeven with when flexible ones are used as 
thermoplastic polyurethane. 

In addition film which is acquired is superior in elastic 
recovery s heat resistance v tenacity and flexibility. 

[0024] 

[Working Example(s)] 

this invention is explained concretely below, with Working 
Example . 

Regarding Working Example, you appraised elastic recovery 
ratio s tenacity s heat resistance and film manufacturability, 
with the method below. 

[0025] 

[elastic recovery ratio ] T-die was used and under condition of 
temperature 23 deg C % humidity 65%RH, after removing 
stress 200% extension later, 2 min by keeping with strain rate 
200 rnm/min, thereturn of 10 min later was measured 
concerning test piece which isproduced from film of film 
thickness 50 ;mu m which film manufacture is done. 

It calculated on basis of this test result, elastic recovery ratio 
in accordance withbelow-mentioned formula. 

[0026] 

[Mathematical Formula 1] 



[0027] 

JS 200mm/min. ;Sfi 23 deg C. ;lJt 65%RH <D 
[0028] 

ftft iihz vmmu mmm&fe e'<d=t a# 



[0027] 

You used [tenacity ] T-die and you measured tenacity by 
doing tensile test with condition of strain rate 200 rnm/min > 
temperature 23 deg C s humidity 65%RH concerning test 
piece which is produced, from film of film thickness 50 ;mu 
m which film manufacture is done. 

[0028] 

[heat resistance ] T-die was used and from film of film 
thickness 50 ;mu m which film manufacture is done dynamic 
viscoelasticity of test piece which is produced wasmeasured 
with frequency 1 1 Hz, endpoint temperature of high 
temperature side of rubbery flat domain of the dynamic 
storage elasticity E ! was designated as index of heat 
resistance. 



[0029] 



[0029] 
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Uz-o^TM&U%i$m\ TIES l \Z7jk?m 
[0030] 

[Si] 



Using [film manufacturability ] T-die, it did production test 
concerning film of the various film thickness, it appraised 
film manufacturability in accordance with criteria which 
isshown in below-mentioned Table 1 . 

[0030] 

[Table 1] 



O 
A 



* % £ 



ffl$ 3 0 u mRT© 7 -f A> A t? ®S£ < &MT'% S „ 
rt<3 0 /i m <fc vgl^7 Jl>^<!>$iM\i°l&a 



[0031] 



[0032] 

[a 2] 



[0031] 

Furthermore with Working Example, transcription it does 
with code whichshows compound in below-mentioned Table 
2. 

[0032] 
[Table 2] 



B8 -t 


it £ £ 


AD 






MPD 


S-t-fjls-l, 5 — 




BD 


l, 4 -7~* 




MD I 


4, 4'-^7i-w?>?^vv'r* 


- Y 


S I S 








U > 7 a „ ? ©i[ifi^-r5 7"n ./ 




SBS 


Xf- U >7p y £ -7# ^i>7p y t> - 








S t 







[0033] 

i](7K'Jxxt;1/v^--;u A<7)Si3i) 

MPD142kg AD146kg ^SfSSICttjX 

220 deg C 0>;SJtT?, ±J&-f£>7K£^*1-l::®£ 
Uctd<bXX-r;i/jbSJS^fjofco 

m £ -e t- v =j ■< v -J □ fc? ; U T * * - h £ JW * „ 

200-lOOmmHg lc:$EL&j!><bSf&££lS£^ 



[0033] 

[Reference Example 1 ] (Production of polyester diol A ) 

While inserting MPa D142 kg and AD146 kg in reactor , 
nitrogen gas leading to inside of system under ambient 
pressure, while removing water whichit forms with 
temperature of approximately 220 deg C, in outside the 
system, itdid esterification reaction . 

While with time point where acid number of polyester which 
it formsbecomes 30 or below vacuum doing in 200 - 100 
mmHg including the tetraisopropyl titanate, it continued 



Page 13 Paterra Instant MT Machine Translation 



JP1995310010A 



mm# 1.0 izt^tzm&x-n-gtfyjiz&y 



zomms mw-®ft*m.tf 4000 ^tK'jxxt- 

)isi>t— ;K^^r^uxxT-;uv^-— ;u aj£ 

ft-f3)£ 235kg lifco 
[0034] 

4000 (DtK'JxjVt ;Uv*-,/U^# 

tZo 

% bftfc/K'JxX^Uv;*-— 100 deg C Cl 

Jq&lt 3 fim%©7l<£flQ*. % p]SMr* 2 B#p B ^ 
St#r3c<ki::<fcy^*>M&££S£-t**: 

[0035] 

3](7K'Jx^;Uv^--^ c <DM&.) 

MPD £ AD ^SJSSSICttiX^ 1 

KxxTMfc£JSfccfctf»&££lS£m\ ifc 

W-tyft+M. 2000 ©tK'JXXx 

tZo 

^^^ifc^'Jx^-f ;Uv^"— 100 deg C IC 
JQ&LT 3 fiM%<£>7K£J)Q*.> IslSJtT? 2 mm 

mntzztiz&y, ?*>temtk7£Z-etz 
c<7)5ftsi^y^^>Mii^^s^fc7K'jx^ 

[0036] 

4](7K'JXX^,/Ui?^--;i/ D <Dii&) 

bd t ad ^si5sicttiix^,##^i 1 mm 

lcx;VrMb£JS;fc<fctf fif££5SS£m\ 3& 
2000 <D&)3L7Sr>\,V*-)\,*m 

#b^.fc7K'JxXT-;Uv^-— 100 deg C IZ 

1)mtx 3 SM%a>7k£iD;u PJjSJtr* 2 b#Fb1 
Jtft-f Z>Z\t iz J; y % **>M«*fc*S*1*fc 
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condensation polymerization. 

Increasing degree of vacuum gradually with time point where 
acid number becomes 1 .0 due to vacuum pump , reaction it 
completed. 

As a result, number-average molecular weight 235 kg 
acquired polyester diol (This is named "polyester diol A " 
with.) of 4000. 

[0034] 

[Reference Example 2 ] (Production of polyester diol B ) 

MPa D and AD were inserted in reactor , esterification 
reaction and the condensation polymerization were done in 
same way as Reference Example 1, polyester diol of 
number-average molecular weight 4000 was acquired. 

Heating polyester diol which it acquires to 100 deg C, 
titanium catalyst it removedwater after inactivation and under 
vacuum by agitating with the same temperature including 
water of 3 wt%, 2 hours. 

polyester diol (This is named "polyester diol B " with. ) which 
titanium catalyst inactivation is done was acquired with 
mistreatment 

[0035] 

[Reference Example 3 ] (Production of polyester diol C ) 

MPa D and AD were inserted in reactor , esterification 
reaction and the condensation polymerization were done in 
same way as Reference Example 1, polyester diol of 
number-average molecular weight 2000 was acquired. 

Heating polyester diol which it acquires to 100 deg C, 
titanium catalyst it removedwater after inactivation and under 
vacuum by agitating with the same temperature including 
water of 3 wt%, 2 hours. 

polyester diol (This is named "polyester diol C " with. ) which 
titanium catalyst inactivation is done was acquired with 
mistreatment. 

[0036] 

[Reference Example 4 ] (Production of polyester diol D ) 

BD and AD were inserted in reactor , esterification reaction 
and the condensation polymerization were done in same way 
as Reference Example 1 , polyester diol of number-average 
molecular weight 2000 was acquired. 

Heating polyester diol which it acquires to 100 deg C, 
titanium catalyst it removedwater after inactivation and under 
vacuum by agitating with the same temperature including 
water of 3 wt%, 2 hours. 

polyester diol (This is named "polyester diol D " with. ) which 
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[0037] 

bd <k ad ^sfstiictta^, i t^m 

^fcj^m 4000 ro^jxx-rjus?*— 

^#btlfc7KUxXx;Uv^— 100 deg C |C 

^0)iB8lc«fcy^4r>ttat5feS&**fc# l Jxx 
T-Ili/t— ;K-ft£ r *°Ux;Vr>Uv:*-— EJ 

[0038] 

[#%#] 6]{/KU^u^>(?KUxx-r;i/S?^-;!/ 

A/MDI/BD)<D§Si£} 

##0J 1 T^b^fcTKUxx^f^v^--^ A. 
MDI fccfctf BD ^.tK'JxX^JUv^--^ 
A/MDI/BD fl«;Ht)&< 1/3.94/2.94 tftSSJ^ 
T\ AOCftbOT&mtf 300g/min (Zft&ilJt 
r% £M*°>^lc<fcy. IUIfi^[S]lc[H]$£^- 
147, £ "J Stt tli*l(30mm 0 ;L/D=36; V U > 
SSr^P^^t 200 deg C b&J 250 

deg c rottffl"eK£)icattWfctt&^S|* 



CO^by h£ 80 deg C t 20 B$|U]&9f£JftU 
®j£(JIS-A)70 ©»prffitt#U*U*>£»fc 0 



[0039] 

7]{/-Ku^u^>(7ts°uxxx;uv^-;u 

B/MDI/BD)(D^ija} 

tKUxx^t^v^-jua ©ft^yiz#*« 2 t? 
^b+ifc7KUxx^;uv^-;u B Sffiffl-TStt 

6 tH«icLr.jia»afi^jE 

j£(JIS-A)70 <D&^Mt£tfU^b*>£*#fco 



[0040] 

[##<9U]{^g^u^>(7KUxx^;uv^--;u 



titanium catalyst inactivation is done was acquired with 
mistreatment. 

[0037] 

[Reference Example 5 ] (Production of polyester diol E ) 

BD and AD were inserted in reactor , esterification reaction . 
and the condensation polymerization were done in same way 
as Reference Example 1 , polyester diol of number-average 
molecular weight 4000 was acquired. 

Heating polyester diol which it acquires to 100 deg C, 
titanium catalyst it removedwater after inactivation and under 
vacuum by agitating with the same temperature including 
water of 3 wt%, 2 hours. 

polyester diol (This is named "polyester diol E " with. ) which 
titanium catalyst inactivation is done was acquired with 
mistreatment 

[0038] 

[Reference Example 6 ] {Production of polyurethane 
(polyester diol A/MDI/BD )} 

polyester diol A v MDI and BD which are acquired with 
Reference Example 1, at theratio where mole ratio of 
polyester diol A/MDI/BD becomes with 1/3.94/2.94, with the 
velocity where at same time these total weight become 300 
g/min, wereinserted in continuous in twin screw screw type 
extruder (30 mm;ph; from approximately 200 deg C it sets 
every L/D=36; cylinder temperature: block in rangeof 
approximately 250 deg C ) which turns to coaxial 
directiondue to metering pump , continual melt 
polymerization reaction was done. 

With strand to underwater in continuous extrusion* it cut off 
the melt of thermoplastic polyurethane which it forms next 
with pelletizer, formed in the pellet. 

This pellet 20 hour demoisturizing was dried with 80 deg C, 
hardness (US -A) thermoplastic polyurethane of70 was 
acquired. 

[0039] 

[Reference Example 7 ] {Production of polyurethane 
(polyester diol B/MDI/BD ) } 

Other than using polyester diol B which in place of polyester 
diol A is acquiredwith Reference Example 2, by fact that 
continual melt polymerization reaction* pelletizing* 
demoisturizing drying is done tosimilar to Reference Example 
6, hardness (JIS-A ) thermoplastic polyurethane of 70 was 
acquired. 

[0040] 

[Reference Example 8 ] {Production of polyurethane 
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B/MDI7BD)<Dg£} ■ 

iXfibvt-il/ B/MDI/BD (D=E)btttf 
1/3.22/2.22 <t^«)fIJ^r^ffl^iiWli.## 

« 7 in^izL-c. i&mmm&sjxfc^is^ 

It* &}&&m : £'tfoZtlZ&'DZ > ®Jf (JIS-A)65 
[0041] 

C/MDI/BD)(DSit} 

#%#J 3 r^b^fc7KUxx^;uv^-;u c* 

MDI fc&tf BD J s 7K'JxXfJl/vt-;b 
C/MDI/BD<D^Ult*< 1/2.59/1.59 <t^fJ^T* 

ICcfcoT* ®j£(JIS-A)70 <7)^M147KU^b^ 
[0042] 

lOli^U^b^^TKUxx^^v^--^ 
D/MDI/BD)(Z)Scia} 

##01 4 T^b^TKUxX^^v^-^ D* 
mdi fc<fctf BD ^.7K'Jxxx;i/v^-~;u 

D/MDI/BD (D^Ht A< 1/1.90/0.90 tttZm^V 

ICcfcoT* SlJg(JIS-A)70 (D^MttTKU^b^ 
[0043] 

[###J ii]{7KU^b^>(^Uxx^;ui;^-^ 

E/MDI/BD)<DiS3a} 

5 Vn*fttzt° l J*7,T)li>*-)\, E* 
MDI fccfctf BD ^tKUxX^I/V*-^ 
E/MDI/BD CD^UJ±A< 1/2.67/1.67 <fc&6flJ£T; 
{£fflf^^tt.#^J 6 tl^lCLT* 

^ma^sis* <isvHt, mmmzmzt 

ICcfcoT. ®Jt(JIS-A)70 <D^Mtt*°'J^b$ 
[0044] 

i2]{^ l J^b^>(7K l Jxx^;uv^--;u 

E/MDI/BD)0)gJig} 

5 r^b+ifc7K'Jxx^;uv^-;u e* 

MDI &cfctf BD ^.tKUxXt^Uv*-^ 
E/MDI/BD <7)^E;UJ±A< 1/2.36/1.36 tt£&%\£V 
&mtZ>&L9Ut.&m\ 7 t^lcLT. gffi 

ICcfcoT* ®J£(JIS-A)65 CD^MtiTKU^b^ 



(polyester diol B/MDI/BD ) } 

polyester diol B % MDI and BD other than using at ratio 
where mole ratio of polyester diol B/MDI/BD becomes with 
1 13 . 2 2/2 . 22 , by fact that continual melt polymerization . 
reaction* pelletizing N demoisturizing drying is done to 
similar to Reference Example 7, hardness (JIS-A ) 
thermoplastic polyurethane of 65 was acquired! 1 

[0041] 

[Reference Example 9 ] {Production of polyurethane 
(polyester diol C/MDI/BD )} 

polyester diol C % MDI and BD which are acquired with 
Reference Example 3, other thanusing at ratio where mole 
ratio of polyester diol C/MDI/BD becomes withl/2.59/1.59, 
by fact that continual melt polymerization reaction* 
pelletizing* demoisturizing drying is done tosimilar to 
Reference Example 6, hardness (JIS-A ) thermoplastic 
polyurethane of 70 was acquired. 

[0042] 

[Reference Example 10 ] {Production of polyurethane 
(polyester diol D/MDI/BD ) } 

polyester diol D* MDI and BD which are acquired with 
Reference Example 4, other thanusing at ratio where mole 
ratio of polyester diol D/MDI/BD becomes with 1/1. 90/0. 90, 
by fact that continual melt polymerization reaction* 
pelletizing* demoisturizing drying is done tosimilar to 
Reference Example 6, hardness (JIS-A ) thermoplastic 
polyurethane of 70 was acquired. 

[0043] 

[Reference Example 1 1 ] {Production of polyurethane 
(polyester diol E/MDI/BD )} 

polyester diol E* MDI and BD which are acquired with 
Reference Example 5, other thanusing at ratio where mole 
ratio of polyester diol E/MDI/BD becomes withl/2.67/1.67, 
by fact that continual melt polymerization reaction* 
pelletizing* demoisturizing drying is done tosimilar to 
Reference Example 6, hardness (JIS-A ) thermoplastic 
polyurethane of 70 was acquired. 

[0044] 

[Reference Example 12 ] {Production of polyurethane 
(polyester diol E/MDI/BD )} 

polyester diol E* MDI and BD which are acquired with 
Reference Example 5, other thanusing at ratio where mole 
ratio of polyester diol E/MDI/BD becomes withl/2.36/1.36, 
by fact that continual melt polymerization reaction* 
pelletizing* demoisturizing drying is done tosimilar to 
Reference Example 7, hardness (JIS-A ) thermoplastic 
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rst $%mit$&?)2i m.R%.*)iv-?u-\s- 

KWTrMFRj<!:B§-r)(200 deg C. 5kg)3dg/min 
(D SIS25 S»%^s25mm0fflaitlC> l J>^- 
jSJt*>=fc^-l'X;ag:205 deg QX-MMMt 



T . i*£ 50// m ©7* Jl/A*»f=. 

W* 20 //m */C»Kfc£Stefcj&<» 20// 

#£*t£:l¥cF 50// m <D"7-r/l/A£ 25 deg C T? 7 
B MttHLfc*, 3ft#ft£.fctftt 

[0046] 

[HJfiflj 2. 3]S 3 ic^-f <fc5lC s 7 J:tf 

8 T-mhtltz^SimiiTM^ls^ 75 KM% 
l-s -f-ft-^tU St #*f^ 21 aS%. MFR(200 
deg C % 5kg)3 © SIS25 fiM%£H;6£0lj 1 

iSti^fliMfiJc^A^^-SJ*^ 50// m OKiVlx 

mtz 0 



«* 20// m *THMfc*K#fctf, (.vf 

*ia>4&ic£(.vc4K v$ 20 //m 0-7-c;ua* 

[0047] 

4]#%^j 7 ■cwe.*ifc»RTfflit7Ku^ 

75 fiM%lC, St 28 M%. 

MFR(200 deg 5kg)6 (0 SBS25 Efi%£ s H 

i £l^#l::;81tt£8U ^-r/uMbf^di: 

i=«ty, ft^sttMHHjft4fefr£&*j*s 50// 
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polyurethane of 65 was acquired. - • 

[0045] 

In thermoplastic polyurethane 75 weight%: which is acquired 
with [Working Example 1 ] Reference Example 6, . 
thermoplastic resin composition was produced styrene . 
ingredient content (Below "St content " with you abbreviate. ) 
21 weight% % melt flow rate (Below "MFR-" with you 
abbreviate. ) (200 deg C v 5 kg ) SIS25 weight% of 3 dg/rnin, 
by melt mixing doing with 25 mm diameter extruder (cylinder 
temperature and die temperature :205 deg C ). 

By fact that thermoplastic resin composition which was 
formed is retractedthrough extrusion* cooling roll from 
T-die, film of thickness 50 ;mu m wasacquired. 

Furthermore, making thin film was tried to thickness 20 ;mu 
m, but with asmuch as 20;mu m film manufacture it was 
possible in stability. 

film of thickness 50 ;mu m which it acquires 7 day 
afterleaving, you appraised elastic recovery > tenacity and 
heat resistance with 25 deg C. 

evaluation result is shown in below-mentioned Table 4. 
[0046] 

As shown in [Working Example 2> 3 ] Table 3, respectively, 
St content 21 weight°/ 0> MFR (200 deg C. 5 kg ) SIS25 
weight% of 3 melt mixing was designated as thermoplastic 
polyurethane 75 weight% which is acquired with the 
Reference Example 7 and 8, in same way as Working 
Example 1, film of thickness 50 ;mu m which consists of 
thermoplastic resin composition by film formation doing, 
wasacquired. 

film which it acquires after leaving in same way as the 
Working Example 1 , you appraised, you acquired result 
which is shown in the Table 4. 

Furthermore, making thin film was tried to thickness 20 ;mu 
m, but in which,film manufacturability stabilized to film of 
thickness 20 ;mu m. 

[0047] 

In thermoplastic polyurethane 75 weight% which is acquired 
with [Working Example 4 ] Reference Example 7, St content 
28 weight°/cu MFR (200 deg C. 5 kg ) the SBS 25 weight% 
of 6 was done, melt mixing in same way as Working Example 
1, film of thickness 50 ;mu m which consists of thermoplastic 
resin composition by the film formation doing, was acquired. 

film which it acquires after leaving in same way as the 
Working Example 1 , you appraised, you acquired result . 
which is shown in the Table 4. 
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mTJ4Mttl*SJgLTl*fc. 
[0048] 

b£> 75 fifi%lc. st 21 fiM%s 

MFR(200 deg C % 5kg)3 0 SIS25 lf%J, HJift 
[0049] 

[J±«« 2^]S 3 [C5F-f«fc5K % ##« 10, 11 

fccfct/ 12 -cwaitfcttnrattTKu^u^^ 75 

M%u:.**i-e*i.st £*r* 21 tt%, 

MFR(200 deg C. 5kg)3 (D SIS25 fiM%£ s HJS 



fcfcX.l^rtlOTli^lCfctNTt.Ji* 50jUm 

ffl7-f;uAa)SlKtti*^SST?fty.B* 100 

[0050] 

b£> 40 fifi%lc,st 21 fim%. 

MFR(200 deg C s 5kg)3 <D SIS60 jEm%£ N HJS 



Furthennore, making thin film was tried to thickness 20 imu 
m, but film manufacturability stabilized with as much as - 
20;mu m. 

[0048] 

In thermoplastic polyurethane 75 weight% which is acquired 
with [Comparative Example 1 ] Reference Example 9, St 
content 21 weight%. MFR (200 deg C. 5 kg ) the SIS25 
weight% of 3 was done, melt mixing in same way as Working 
Example 1, film of thickness 50 ;mu m which consists of 
thermoplastic resin composition by the film formation doing, 
was acquired. 

film which it acquires after leaving in same way as the 
Working Example 1, you appraised, you acquired result 
which is shown in the Table 4. 

Furthermore, case of film formation, making thin film was 
tried to the thickness 20 ;mu m, but although with 50;mu m 
film manufacture was possiblein stability, with thickness 
30 ;mu m or less film manufacture is done in stability, it was 
not possible densely. 

[0049] 

As shown in [Comparative Example 2-4 ] Table 3, 
respectively, St content 21 weight%s MFR (200 deg C % 5 
kg ) SIS25 weight% of 3, melt mixing was designated as 
thermoplastic polyurethane 75 weight% which is acquired 
with Reference Example 1 0, 1 1 and 12, in same way as 
Working Example 1, film of thickness 50 ;mu m which 
consists of thermoplastic resin composition by film formation 
doing, wasacquired. 

Each film which it acquires after leaving in same way as the 
Working Example 1, you appraised, you acquired result 
which is shown in the Table 4. 

However, in which, as for film manufacturability of film of 
thickness 50 ;mu m with unstable , stability as for film 
manufacture it was difficult with even film of thickness 
100;mum. 

[0050] 

In thermoplastic polyurethane 40 weight% which is acquired 
with [Comparative Example 5 ] Reference Example 7, St 
content 21 weight%. MFR (200 deg.C. 5 kg ) the SIS60 
weight% of 3 was done, melt mixing in same way as Working 
Example 1, film of thickness 50 ;mu m which consists of 
thermoplastic resin composition by the film formation doing, 
was acquired. 

film which it acquires, after leaving in same way as the 
Working Example 1 , you appraised, you acquired result 
which is shown in the Table 4. 
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[0051] 

U£> 75 St 55 11%, 

MFR(200 deg C, 5kg)20 © SIS25 gjl%£ , H 



J5* 50//m ;i/A©«Kttl±^Fas 
r*fey.J5£ ioo//m <D7-r;uAT?$jt$s<tSi 



[0052] 

75 St 40 

MFR(200 deg C, 5kg)50 <D SIS25 1IS%£. H 



ft*>\ »* 50//m <7)7-r;UA(DSHttli^$S 
T-fcy.i!£ lOO^m <7)3?-f^Ar*^S^S 

Btteffltre&ofc. 



[0053] 
[3?3] 
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Furthermore, as for film manufacturability of film of 
thickness 50 ;mu m with unstable , stability as for film 
manufacture it was difficult with even the film of thickness 
100 ;mu m. 

[0051] 

In thermoplastic polyurethane 75 weight% which is acquired 
with [Comparative Example 6 ] Reference Example 7, St 
content 55 weight% s MFR (200 deg C. 5 kg ) the SIS25 
weight% of 20 was done, melt mixing in same way as 
Working Example 1, the film of thickness 50 ;mu m which 
consists of thermoplastic resin composition by film formation 
doing, was acquired. 

film which it acquires after leaving in same way as the 
Working Example 1, you appraised, you acquired result 
which is shown in the Table 4. 

Furthermore, as for film manufacturabihty of film of 
thickness 50 ;mu m with unstable , stability as for film 
manufacture it was difficult with even the film of thickness 
100;mum. 

[0052] 

In thermoplastic polyurethane 75 weight% which is acquired 
with [Comparative Example 7 ] Reference Example 7, St 
content 40 weight 0 / 0> MFR (200 deg C % 5 kg ) the SIS25 
weight% of 50 was done, melt mixing in same way as 
Working Example 1, the film of thickness 50 ;mu m which 
consists of thermoplastic resin composition by film formation 
doing, was acquired. 

said film which it acquires after leaving in same way as the 
Working Example 1, you appraised, you acquired result 
which is shown in the Table 4. 

Furthermore, as for film manufacturability of film of 
thickness 50 ;mu m with unstable , stability as for film 
manufacture it was difficult with even the film of thickness 
100 ;mum. 

[0053] 

[Table 3] 
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[0055] 



[0055] 

From above-mentioned Table 3 and Table 4, thermoplastic 
resin composition of Working Example 1~4 which you follow 
this invention gives film which is superior in the elastic 
recovery % tenacity and heat resistance, using polyester diol 
where especially, inactivating treatment of condensation 
catalyst is administered, with Working Example 2-4 which 
uses thermoplastic polyure thane whichis produced, elastic 
recovery % heat resistance and tenacity of film more 
becomesatisfactory, understands densely. 
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In addition, thermoplastic resin composition of Working 
Example 1~4 is superior even in film manufacturability, even 
with film thickness 20 ;mu m or other thin film film 
manufacture isachieved to stability understands densely. 

Vis-a-vis this, this invention, only film which is inferior, to the 
elastic recovery s tenacity and heat resistance it is acquired 
from thermoplastic resin composition of the Comparative' 
Example 1-7 which differs, film manufacturabihty with _ . 
unstable , especially making thin film isdifficult, understands 
densely. 

[0056] 

[Effects of the Invention] 

According to this invention, elastic recovery % tenacity % heat 
resistance and flexibility which thermoplastic polyurethane 
hasand is superior are kept, furthermore thermoplastic resin 
composition which issuperior even in film manufacture 
stability is offered. 

said thermoplastic resin composition is inexpensive from fact 
that aromatic vinyl compound-conjugated diene block 
copolymer iscombined in thermoplastic polyurethane, by 
comparison with thermoplastic polyurethane alone. 

film of this invention shows feature of above-mentioned 
thermoplastic resin composition in effective, it is useful as 
stretchability film 
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